1/10 



108 



100 Computing Device 



System Memory 



ROM/RAM 



Operating 
System 



Program 
Modules 



Program 
Data 



104 



105 



102 




106 



107 



FIG. 1 



118- 



Removable 
Storage 



Non-Removable 
Storage 



Input Device(s) 



Output Device(s) 



Communication 
connection(s) 



Other 
Computing 
Devices 




FIG. 2 




FIG. 3 



Program 

Data 
Address 
Access 
Sequence 



XYABCF 
NLPQR 



405 




102 



m 



4/10 



• 



Cache 
Memory 



XYPQR 



ABC 



FNL 



I 



410 



415 



Cache Memory Manager 
^425 



HDB 
Module 



Main Memory 


A 


X 


P 


L 


R 


N 


Q 






B 




C 


Y 




F 





435 



HDB 
Knowledge 



ABC 



430 



FNL 



SUV 



M KZ 



FIG. 4 



5/10 



515 



430 



c 



505 



HDB 






Timing 


Knowledge 


+ — 


— 


Knowledge 






CN 


CO 


CM 


m 






co 


CO 


CO 


CO 


CO 




CO 


CO 


CO 


CO 


CO 


CO 




CO 


2> 


CP 


s> 




a> 






















"D 


"D 


"D 


"D 










"D 


"O 








< 


< 


< 


< 


< 




< 
















O 


o 


O 


O 


O 




O 


E 


E 


E 


E 


E 




E 


a) 


<D 


CD 


CD 


CD 






2 


2 










2 



C 525 ^530 Q35 



FIG. 5 



6/10 




Instrument 
executable 


610 




r 




Execute 
instrumented 
executable 


612 


1 





Transform 
data trace 
(FIG. 7) 



1 


r 


Construct 
grammar 




r 


Extract hot 
data blocks 
(FIG. 10) „ 



615 



620 



625 



End 630 



FIG. 6 



7/10 




No 



Read next 
record in 
trace file 



720 




Yes 



I 

Map reference to unique 
indentifier indentifying 
memory allocation that would 
contain memory address 



735 



Write to 
transformed 
trace file 



*N740 



FIG. 7 



8/10 



Start 




Receive 
data access 
request 



805 



"810 



Use HDB knowledge 
to determine if data 
access is start of a 
HDB sequence 



815 




Place in non 
HDB cache 



Place data into cache in 
such a way as to increase 
cache performance for 
future accesses 



*830 



Receive 
data access 
request 



835 



Use HDB knowledge 
to determine if data 
access is a 
continuation of a HDBly 
sequence 



Yes 



840 




845 



FIG. 8 



9/10 



Start 



Receive 
data access 
request 



905 



910 



Use HDB knowledge 
to determine if data 
access is start of a 
HDB sequence 



915 




Yes 



i 

Retrieve next element in 
HDB knowledge sequence 
and related timing 
information 




Yes 



Retrieve data associated 
with element in HDB 
sequence 



930 




FIG. 9 



10/10 



• 



c 



Start 



1000 



Construct a sequence 
of consecutive data 
accesses from WPDA 



1005 




Yes 



Determine if cost of 
accessing data in 
sequence is greater 
than threshold 



1020 




FIG. 10 



